Introduction
Let A denote the class of functions of the form which are analytic in the open unit disc Ε = {ζ € C : \z\ < 1}. Let <S, S*(a) and K.(a) (0 < a < 1) denote the subclasses of functions in A which are respectively univalent, starlike of order α and convex of order a in E. We denote <S*(0) = S* and /C(0) = K. For given arbitrary numbers A, Β satisfying -1 < Β < A < 1, let P(A,B) be the class of functions of the form 
· where the symbol stands for subordination. The class P(A, Β) was investigated by Janowski [5] . We note that </>(2,1; ζ) = z/( 1 -z) 2 is the Koebe function. Corresponding to the function φ(α, c; z) and for an analytic function / given by (1.1), Carlson and Shaffer [2] defined a linear operator L(a,c) by
e E). n=2
Here '*' stands for the Hadamard product or convolution of two analytic functions. It follows from (1.4) that
We note that if α φ 0, -1, -2, • · ·, an application of the root test shows that the infinite series for L(a,c)f(z) has the same radius of convergence as that of f(z) because lim^oo |(a) n _i/(c) n _i| 1 ' /n = 1. Hence L(a,c) maps A into itself. We also observe that
where D n f(z) is the Ruscheweyh derivative [8] of f{z), and L(6 + 1,
Using the operator L(a, c), we now introduce a subclass of .A as follows: concides with Τί(Χ,Α,Β), the class investigated by Dinggong [3] which in turn yields the class studied by Singh and Singh [9] for λ = I, A = 1 and Β = -1. Also, Η λ (2,1,Μ,0) =
S(\,M)
(M > 0), the class introduced and studied by Zhongzhu and Owa [11] · In this paper, we investigate certain properties of the general class H x (a, c, A, B) by using the techniques of Briot-Bouquet differential subordination. We also obtain some interesting convolution properties for functions belonging to this class. Our results improve and generalize some of the work of Singh and Singh [9] , Dinggong [3] and Fukui, Kim and Srivastava [4] .
Preliminaries
To obtain our main results, we need the following lemmas. The proof of Lemma 1 follows immediately from (1.6) and a result due to Janowski [5] . We now state a result due to Singh and Singh [9] .
LEMMA 3. Letp(z) be analytic in E with p(0) = 1, and Re{p(z)/z} > 1/2, ζ € E. Then for any function F, analytic in Ε, (ρ * F)(E) is contained in the convex hull of F (E).
For real or complex numbers ρ, σ, and μ(μ φ 0, -1, -2, · · ·), the hypergeometric function 2-FI( z ) defined in E by
We note that the 2-^1(2) series in (2.1) converges absolutely in E and hence represents an analytic function in E.
The following identities are well-known [10] . 
LEMMA 4. For real or complex numbers ρ, σ and μ (μ φ 0, -1, -2, · · ·), and i?e(/¿) > Re(a) > 0, we have
The result is best possible.
Proof. Consider the function φ(ζ) defined by
Then φ(ζ) is of the form (1.2) and is analytic in E. Differentiating both sides of (3.2) and using the identity (1.5) in the resulting equation, we get
Now by using Lemma 2 for 7 = a, we deduce that
by change of variables followed by the use of the identities (2.2), (2.3) and (2.4). This proves the assertion (3.1).
Next we show that we see that
H Xl (a,c,A,B).
With the aid of Corollary 1 and Theorem 2 (for a = c -1,A = 1 -2a and Β --1), we get Proof. The condition (3.4) implies that (3.5,
where ω is analytic in E with ω(0) = 0 and \ω{ζ)\ < |z| for ζ e E. Taking logarithmic differentiation on both sides of (3.5), we get after some simpli-
where we have used the estimate [7] Now, for β < 0
|(1 + ζφ(ζ))( 1 + β ζφ(ζ))\ = |1 + (1 + β)ζφ(ζ) + βζ 2 φ 2 (ζ) I >1-(1 + β)\ζφ(ζ)\+β\ζφ(ζ)\ 2 = (1-\ζφ(ζ)\)(1-β\ζφ(ζ)\).
On the otherhand, for 0 < β < 1
|(1 + ζφ(ζ))( 1 + βζφ(ζ))\ > (1 -\ζφ(ζ)|)(1 -β\ζφ{ζ)\).
Hence, in either case, we have
z\ < {1 + Vl To see that the result is sharp, we consider the function / € A defined
for ζ = -i?, and this completes the proof of Theorem 3. 
COROLLARY 4. Let a > 1/2 and f € A. If \(f(z)/z) -Α| < a ζ e E, then feS* for \z\ < R. Further, if \ f'{z) -α| < α ζ € E, then f e Κ for \z\ < R, where R is defined as in Theorem 3. The results are best possible.

THEOREM 4. Let f e 7í x (a,c,A,B), then
Proof. Let
{ζ e E).
ζ ζ
Then φ(ζ) is analytic E with φ(0) = 1. Differentiating both sides of (3.8) and using the identity
in the resulting equation, we obtain
which, with the aid of Lemma 2 for 7 = δ + 1, yields
The assertion (3.7) and the estimate (3.8) can now be deduced on the same lines as those of Theorem 1. This completes the proof of Theorem 4.
REMARK. From Theorem 4, it follows that
where κ(δ,Α,Β) is given by (3.7). This evidently improves Theorem 1 of Fukui, Kim and Srivastava [4] by using (3.14) and (3.17). Thus, by using Lemma 1, Λ G H x (a,c,A,B) .
